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INTRODUCTION. 

N the introduction to the Supplement that accom- 
I panied our last issue, we referred to the fact that 
the products of the heavier engineering firms are 
poorly represented at the Fair. Having now had the 
opportunity actually to view the exhibits on the 
stands, we see no reason to revise our opinions on 
that matter, although, as far as the outdoor section 
of the Fair alone is concerned, little complaint can 
be made that the exhibits are not representative. 
But, as this section is confined largely to exhibits 
such as excavators and concrete mixers, and other 
road-making and structural plant, it cannot be said 
to make up for the deficiencies in 
the respect of heavier engineering 


choke, a tuning coil, and a low-frequency transformer, 
in all of which nickel iron finds an application, is an 
attraction. 


GREENWOOD AND Battey, Lip. 


The use of mass production methods in modern 
engineering practice is by no means confined to the 
machine shops. The forge uses these methods as 
frequently, if not so spectacularly, as the machine 
shop. The essential difference between machines for 
forge use and those for other shops lies in the neces- 
sary robustness of a forging machine in all parts, a 
robustness which, while it may prevent the use of 
high running speeds, of complicated and delicate 
feeds and change speed systems, as inthe machine 
we are about to describe, yet is necessary if a steady 
production of accurate work is to be obtained from 
the machine. Greenwood and Batley, Ltd., of 
Albion Works, Leeds, exhibit a range of such 
machines. The illustration, Fig...1, *shows the 








renewable liners on the machine bed. As both the 
header and gripping die slides have extended bearings, 
the pitman operating the header slide can be brought 
up to the front.of the slide and the downward pres- 
sure from it then tends to prevent any slide tilting 
at the front end. The gripping die slide is operated 
from a cam on the crank shaft, through a system of 
toggles. A spring relief prevents the dies being over- 
loaded. Side shears cut. off the hat stock, a gauge 
being provided which is automatically moved 
between operations. This machine incorporates an 
interesting clutch. It consists of a heavy square 
section key spring-loaded and mounted radially from 
the crank shaft. The runway is made up of a single 
casting, in which the four slots as well as the bearing 
bush are fitted. The slots are built up throughout 
their area, so that they are adjustable for wear at 
any point on their periphery. The provision of four 
of them enables the machine to be started rapidly 
after declutching. In the small size machines, only 

two slots are provided, while the 

use of a single casting to form the 

body of the clutch prevents undue 





of the remainder of the Fair. In 
this Supplement, and in the issue 
that it accompanies, we continue 
our deseriptions of what there is 
to be seen at Castle Bromwich. 


Tue Monp Nicke. Company, Lap. 


One of the many interesting 
things to be found on the stand of 
the Mond Nickel Company, Ltd., 
of Thames House, Millbank, is an 
explanatory flow sheet which indi- 
cates all the stages in the extrac- 
tion of nickel from the nickel copper 
sulphide ores obtained in Canada. 
The process is, of course, familiar 
to many people, but its graphical 
representation in this way will be 
found attractive, and the diagram 
demonstrates that actually several 
other metals besides nickel are 
obtained from the ore. A sample of 
each (platinum, selenium, tellurium, 
silver, palladium, gold, rhodium, 
ruthenium, and iridium) is shown 
in its appropriate place, and these 
samples are certain to be of interest, 
as, being rare metals, most people 
will never have seen some of them in 
the pure state. : 

We cannot mention all the 
exhibits on the stand. A cylinder 





distortion of the runways owing to 
bad lining up in assembly. Either 
belt-driven or motor-driven. models 
of this machine are available. . For 
belt drive the fly-wheel forms the 
driven wheel for the belt in the 
small machines, while a geared 
pulley is provided for the larger 
models In the + motor-driven 
machines the motor is mounted on 
a base plate on the opposite side of 
the machine to the fly-wheel. ‘The 
drive is by reduction gears to the 
crank shaft. A raw hide pinion 
is provided on the motor, the other 
wheels being steel. The gearing is 
encased in sheet iron guards. 


BLack AND DECKER. 


Portable electric drills of various 
kinds, electric screw drivers, tappers, 
portable and bench grinders, and 
valve reseaters, are among the 
exhibits of Black and Decker, Ltd., 
of Slough. The firm’s “ Vibrocen- 
tric” valve-seat-grinding equipment 
has been introduced for use in 
garages and repair shops for quickly 
reconditioning stellite, alloy steel, 
and cast iron valve seats. The 
spindle which drives the grinding 
stone is connected through a sliding 
joint to the ball-bearing-mounted 
shaft of the motor, and rotates at a 











liner made of “ Ni-Resist”’ alloy 

deserves mention because it reflects 

the results of recent researches into 

the wear of cylinders. ‘‘ Ni-Resist”’ 

has a high resistance to both corrosion and heat, and 
maintains its strength at elevated temperatures to 
an extent which, according to the makers, is remark- 
able. 

By the kindness of Corfield, Ltd., a recent and 
particularly interesting application of the properties 
of bimetallic strip is exhibited. The Rototherm 
thermometer makes use of. a bi-metal made with a 
base of nickel iron and molybdenum. The bi-metal 
strip is wound in @ special way in order to produce a 
uniform rotary motion as the temperature changes. 
The resulting expansion or contraction is com- 
municated to a pointer on a clock-type dial, suffi- 
ciently large for temperatures to be accurately read 
at a distance. 

The new nickel-aluminium magnet steel exhibited 
has high coercive force and remanence values. To 
illustrate these properties a loud-speaker chassis 
incorporating the new magnet steel is on view. The 
effects of demagnetising influences of the poles of the 
magnet upon itself are minimised by a high coercive 
force, and in practice a shorter magnet can be used 
to obtain given results. Where space is limited, as 
in « loud-speaker, that attribute is most useful, while 
the amount of material required is also substantially 
less than in the case of other magnets. To those 
interested in wireless, the display of a high-frequency 


FiG. 1—-HORIZONTAL FORGING MACHINE—GREENWOOD 


“Greenbat ”’ horizontal bolt heading, upsetting, and 
general forging machine. The machine is designed 
to upset, head, and cut-off square or hexagon-headed 
bolts, rivets, or similar small forgings. For rivets 
and snap-headed bolts, the machine can be kept 
running, one blow being sufficient to head them, while 
for hexagon or square-headed bolts, two, three, or 
more blows are required, according to the finish 
necessary. The head side can also be hammered in 
the machine to obtain a still higher degree of accuracy. 
The machine is balanced to allow for continuous or 
intermediate running as required. The bed is of 
cast iron in the small sizes and cast steel in the larger. 
It is heavily ribbed and is short and thick to prevent 
spring. The crank shaft forging is of 0-4 to 0-45 per 
cent. carbon steel. It revolves in gunmetal-bushed 
bearings of the capped type. All thrust is taken on 
the frame, and the capped bearings allow the machine 
to work in a constricted space without impeding the 
removal of the shaft for repairs. The, fly-wheel 
includes a slipping clutch in its hub construction to 
protect the machine from overloading. A brake is 
fitted to stop the machine when the clutch pedal is 
released. The slides are fitted with hanging bearings, 
a design which keeps the slideways clear of scale and 
water. Bronze bushes are used and a bronze thrust 





plate is fitted to the gripping die slide, which runs on 





no-load speed of 12,000 r.p.m., while 

a simple mechanical device auto- 

matically vibrates the spindle and 

lifts the stone from the seat once 
during every revolution. The vibrating action thus 
obtained is claimed to make it possible to recondition 
stellite alloy steel or cast iron valve seats more accu- 
rately and many times faster than is possible by any 
other method.° The seats are ground dry and the stones 
are easily and quickly dressed on a special dressing 
stand which forms part of the equipment. The 
Black and Decker portable electric vitrifier cleans 
and vitrifies cars and other vehicles in one operation. 
With its aid the original colour and lustre are restored. 
The film of dirt that cannot be removed satisfactorily 
by washing is quickly eliminated, and a durable 
finish said to be unequalled even with many hours 
of tedious_hand. rubbing is provided. .Hard vitrified 
wax is applied in one simple operation. In addition 
to its use on road vehicles, it is said to have met with 
a wide field of application in other directions, such 
as in furniture factories, boat-building works, &c 
The firm is also showing for the first time examples 
of fractional horse-power electric motors for domestic 
and industrial purposes. 


Cooke TROUGHTON AND Sirs, Lrp. 


There is much of interest to be seen on the stand 
of Cooke Troughton and Sims, Ltd., of York. The 
firm is, of course, exhibiting the many optical instru- 
ments, microscopes, levels, theodolites, &c., which 
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it manufactures; and we have chosen for illustration 
and description the Vickers projection microscope, 
the Vickers contour projection apparatus, and a 
little instrument known as the Optical Comparator. 
The first named was the outcome of a demand 
originating in the firm’s associated company, Vickers 
Armstrongs, Ltd., for a photo-micrographic apparatus 
which, besides being capable of a wide range of 
magnification, should also be of sturdy construction 
and easy to handle. .The makers claim that the 
microscope designed to meet these requirements is 








SSG x 


“tty 





) eanerretiry. 











@ 


“Tue Excweer”™ 


FIG. 2—OPTICAL SYSTEM OF PROJECTION 
MICROSCOPE—COOKE TROUGHTON 


the most stable and rigid instrument in existence. 
It is capable of carrying specimens up to 50 lb. in 
weight without fear of damage, and is immune from 
the effects of external vibrations. The two line 
engravings, Figs. 2 and 4, and the engraving, Fig. 3, 
illustrate its construction. 

The microscope consists of a heavy cast iron body 
block M (see Figs. 2 and 4), through which passes, 
vertically, a large diameter hole, bored to take a heavy 
tube T. The upper end of this tube is fitted, internally, 
with an adaptor for the objective, and externally is 
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FiG. 3-VICKERS PROJECTION MICROSCOPE— 
COOKE TROUGHTON 


threaded to engage with a large diameter nut N. 
The under surface of the nut N rests upon the flat 
top of the block M, thereby supporting the tube T 
with its objective. The fine focussing adjustment is 
effected in a particularly robust manner by the 
partial rotation of this nut. The objective adaptor 
consists of a brass ring, to which are secured two 
semi-circular plate magnets. Magnetic centering 
mounts.are supplied, which can be fitted to ordinary 
objectives of any make. These adaptors are parti- 
cularly convenient for rapid and accurate manipula- 
tion. The stage S is mounted upon a heavy 





cast iron stage support SS. This stage support 
engages with the microscope block M by means of 
sliding faces, its elevation being controlled by rack 
and pinion movement. The close engagement of 
the working faces is ensured by a heavy clamping 
spring and locking screw C.- The microscope is 
mounted upon a very substantial cast iron camera 
ease immediately above an adaptor, which serves to 
carry a sliding microscope tube with projection eye- 
piece. The projected image of the object cast down- 
wards by the inverted microscope, is reflected by 
a rustless steel mirror to a projection screen P §, 
mounted at a convenient angle for inspection. The 
camera length can be adjusted by rotating the handle 
E H, which controls the elevation of the mirror by 
means of a rack and pinion motion, the projection 
screen and mirror being automatically tilted, by cam 
action, to suit the varying conditions. The handle 
E H also controls a small dial, which indicates the 
camera length upon the control panel P, mounted in 
front of the microscope. When the microscope is 
to be used without projection, the hood H is swung 
out of position and the sliding visual tube V, which 
carries a mirror and eyepiece, is introduced into the 
optical axis of the microscope. 

Fig. 4 shows a front elevation and indicates 
clearly the illuminating arrangements. A_ bracket, 
with optical bench O B, is mounted at the right-hand 
side of the camera case. It carries a clockwork- 
driven arc lamp and also a point-o-lite lamp, either 
of which can be changed over instantly, according 
to requirements. The lamp condenser, with iris 
diaphragm, water trough, and colour screens, is also 
carried on this optical bench. A hole passing hori- 
zontally right through the body block M serves to 
house, on the right, a tube D, which carries: a small 
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T OF PROJECTION MICROSCOPE 
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Fic. 4—ARRA 


iris diaphragm and field lens, and on the left a sliding 
tube L, which is fitted with a vertical illuminator 
and centring screen. This system is, of course, for 
vertical illumination of opaque objects. When 
required, a prism illuminator can be supplied. 
The entire illuminating unit on optical bench OB 
can be elevated by means of a rack and pinion motion 
OH, to suit any type of illumination that may be 
required. On the right-hand side of the camera 
and projection screen PS is a comparison chamber 
and screen CS. This chamber is illuminated, and is 
used for viewing photomicro transparencies or auto- 
chrome transparencies of standard materials com- 
paratively with the projected image of the object 
under inspection. The rotation of control handle 
C H enables the intensity of illumination of the trans- 
parency to be adjusted until it balances that of the 
projected image on the screen PS. By this means 
it is possible to inspect test specimens of any class 
very rapidly, and without the formality of taking 
too many photographs. The control handle CH 
is also fitted with a graduated scale, which serves 
to indicate the exposure necessary when a photo- 
micrograph is required. When the instrument is 
to be used with transmitted light, a mirror at 45 deg. 
and stage condenser are attached above the object 
stage. The Vickers projection microscope is available 
for magnifications ranging from 3 diameters up to 
the highest magnifications that the best modern 
objectives can usefully stand. When used for very 
low power work, the objective and projection eye- 
piece adaptor are removed and replaced by a suitable 
type of camera lens. The object in such cases is 
supported upon a superstage and can be illuminated 
by vertical, oblique, or transmitted light, according 
to requirements. The whole instrument is supported 
upon, and partly enveloped by, a substantial cabinet 
which carries all accessories. 

The Vickers confour projection apparatus, which 
is the subject of the perspective sketch, Fig. 5, 
is suitable for gauging the accuracy of tools and 
manufactured parts, such as do not lend themselves 





well to more usual methods. In addition, its range 
of useful application is said to be. so wide that, 
it is claimed, its employment in the more ordinary 
operations of works inspection has often been found 
more expeditious than the methods commonly used. 
The instrument is constructed to project an image 
whose size bears a fixed relationship to that of the 
object—that is, the magnification can be exactly 
10,'25, or 50.times. The dimensions of the object 
can then be determined in either of two ways—by 
measuring the projected image and dividing the 








A. Projection Screen B. Camera C.Mirror D: Adjust t for Magnificati 

E. Cast Iron Base F. Focussing Wheel @. Roof Prism HW. Transverse Micrometer 

J. Projection Anastigmat X. Ball Bearing Slides —_L. Helix Angle Micrometer 

M. Screw Thread Under Test N. Condenser Spiral Focussing Sleeve 0. Condenser 
P. Centring Screws for Condenser Q. Centring Screws for Lamp 

R. Longitudinal Micrometer 
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FIG. 5—-VICKERS CONTOUR PROJECTION APPARATUS 
—COOKE TROUGHTON 


result by the appropriate magnification factor; or 
by translating the projected image in relation to 
a fiducial line on the projection screen and by noting 
on micrometer screws of the measuring stage the 
value of the movements necessary to bring this 
result about. As the projection screen is on top of 
the instrument and the rays reach it from below, 
measurements can conveniently be carried out and, 
moreover, the operator is not troubled by the shadows 
of his hands or instruments. Many of the details 
of the construction of the instrument will be under- 
stood from the drawing. , Attention may, however, 
be drawn to a few of the more interesting. The 
object of the roof prism G is to erect the image so that 
it is thrown on the screen without reversal. Focussing 
is obtained by moving the object and stage up and 

















FIG. 6—-OPTICAL COMPARATOR-—COOKE TROUGHTON 


down as may be required. The measuring stage con- 
sists of two slides at right angles mounted on ball 
bearings and having transverse and longitudinal 
movements of 1-5in. and 2in. respectively. Micro- 
meter screws reading to 0:0002in. control the move- 
ments of the slides, The stage is also provided with 
a graduated tilting movement in the longitudinal 
direction of +10 deg. controlled by a micrometer 
reading to 5 minutes. An episcopic projection attach- 
ment is available. 

The little instrument illustrated in Fig. 6 is 
intended for the rapid and accurate checking of parts 
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produced. in quantities. Accuracy is achieved 
independently of the touch of the inspector, who, 
after inserting the part to be checked beneath the 
plunger, has only to observe the position of a bright 
line between adjustable indicators on the ‘‘ screen.”’ 
of the instrument, The principle is quite a straight- 
forward one. A ray. of light is projected from a 
source at the top and back of the instrument on to 
a small mirror which is rocked through mechanical 
levers by the movement of the plunger when the 
work is inserted... By this means a bar of light is 
caused to move acruss.the screen. A total magnifica- 
tion of 1000 times is achieved. The instrument 
will accommodate parts 6in. high, and back and side 
stops for positioning the parts to be tested can be 
fitted as shown in the engraving. 


Corss’ Recuiators, Lrp. 


In Fig. 7 is illustrated a Copes’ control valve 
the 


combined with British Thomson-Houston 














FIG. 7-ELECTRIC THRUSTOR- OPERATED CONTROL 
VALVE—COPES’ 


Thrustor to provide remote electric control of the 
flow through the valve. The combination has possi- 
bilities in the compact arrangement of control systems, 
and also for automatic operation by float or other 
circuit-closing means well known to users of elec- 
trically operated devices. The valve itself is interest- 
ing because, being specially designed for this mode 
of operation, it is especially easily operated. To this 
end the valve stem, with its stuffing-box and conse- 
quent friction, has been eliminated. The valve 
mechanism is all within the pipe line, only the rotating 














valve spindle passing through a stuffing gland. 
This spindle has been designed for a very small 
angular movement, jin. being sufficient to operate 
the entire range of valve opening. The seats are 
easily renewable, both being readily detachable 
through the valve cover without disturbing the pipe 
line or insulating coverings. A high valve ‘lift has 
been given and the valve has specially carefully 
shaped parts to give good flow. Being suitable for 
a variety of liquids and gases, this valve, with its 
electric operation, has.a wide,range of uses, Copes’ 
Regulators, Ltd., of Burleigh House, London, W,.C.1, 
also display the Copes’ Junior Regulator, an adapta- 
tion of the thermostatic principle to give the small 


feed automatically. Briefly, this mechanism consists 
of an expansion tube mounted at the correct level, 
and connected at its upper end to the steam chest 
and at the lower end to the water connection of the 
boiler in the same way as the ordinary gauge glass. 
The relative quantities of steam and water in the 
tube, which are the same as in the gauge glass, cause 
expansion and contraction of the tube, which is 
suitably connected to the feed-water valve. This 
control is claimed to give perfect automatic feeding, 
as, when a sudden steam demand occurs, the control 
does not ‘‘flood”’ the. boiler. Finally, in Fig. 8, 
is shown the Copes Governor for steam feed pump 
control. The purpose of this governor is to prolong 
the life of the feed-water pump by obviating the 
“racing ’’ which occurs when there is a sudden drop of 
steam}pressure in the boiler allowing the full steam 
pressure to drive the pump against a reduced head. 
To obviate this effect a differential action is necessary, 
whereby the pump speed is reduced not merely by 
the increase of water head, but also by the reduction 
of the’steam pressure. The Copes Governor consists of 
a syphon bellows of three-ply rolled brass. Steam is 
admitted to the inside of this while the outside casing 
is connected to the main water header. The bellows 
is loaded by a variable weight on a balance lever 
to provide the excess water pressure over steam 
pressure. The outside casing is of bronze with steel 
valve seats and valve plunger. The whole governor 
is built to withstand 200 lb. working steam pressure. 


GEorGE RussELL anpD Co., Lrp. 


Among the outdoor exhibits, the 2-ton mobile 
crane shown by George Russell and Co., Ltd., of 
Motherwell, ought to attract attention. Its general 
design is shown by the accompanying drawing, 
Fig. 9. The crane is driven by a twin-cylinder 
Lister petrol engine developing 12 h.p. at 1500 r.p.m. 
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Fic. 9—-TWO-TON MCBILE CRANE—RUSSELL 


From the engine the drive is taken through a roller 
pitch chain to a continuously running shaft, which 
passes through four gear-boxes, one each for the 
hoisting, travelling, slewing, and luffing motions. 
Eaeh box has three machine-cut spiral bevel gears, 
between two of which there operates a cone clutch, 
giving forward, neutral, and reverse motions. The 
cone clutches are controlled by handwheels through 
worm gearing. The machine will lift 2 tons at 40ft. 
per minute, slew at the rate of three revolutions per 
minute, and derrick 22ft. per minute horizontally. 
It is geared to travel at 350ft. per minute on firm 
level roads. If required for special circumstances, 
either a two-speed travelling gear-box can be fitted, 
or, alternatively, a lower ratio gear, giving a speed of 
200ft. per minute, may be adopted. } te, the 
crane weighs about 11 tons. It runs on rubber 
tires, and is steered through the post by a hand wheel 
‘on the superstructure. The rear wheels are driven 
through differential gearing, and each wheel is fitted 
with an e ing brake operated through the 
steering rod, which passes through the post. As will 
be observed from the drawing and from this descrip- 
tion, the whole design is very compact and accessible. 
The position of the driver’s seat on the superstructure 
is such as to give him a clear view and excellent con- 
trol of all motions. If necessary a weatherproof 
house to protect the driver and controle can be 
supplied. The crane is suitable for use in confined 
spaces, for it will pass through a doorway 10ft. high 
by 6ft. 6in. wide, with some inches to spare. The 
maximum radius availabie is 18ft. 6in,. at. which 1} 
tons can.be handled; 2 tons are lifted at a radius of 
12ft. The jib point can be lowered right down to 
ground level, so that unloading can be carried out in 
docks and similar, situations from a point 40ft. below 
wharf level. The hoisting gear is fitted with a large- 


on the barrel and there is an automatic, load brake. 
The slewing gear has a Ferodo-lined strap brake, and 
the derricking. gear,. being driven by single-thread 
worm gearing, is self holding. All the fast-running 
parts of the crane are enclosed and run in oil, while 
other parts are lubricated on the Tecalemit grease 
gun principie. 


TAYLOR AND CHALLEN, LTD. 


The exhibits on the stand of Taylor and Challen, 
Ltd., Derwent Works, Birmingham, include the two 
new machines which we illustrate in Figs. 10 and 11. 

















Fic. 10—DOUBLE-SIDED PRESS—TAYLCOR AND CHALLEN 


One of these is a press for the production from hot 
brass billets of hollow eibows, tees, taps, four-way 
unions and other plumbers’ and engineers’ brasswork, 
having hollow cores formed in them at the first press- 
ing operation. The blank or billet of yellow brass is 
sawn off extruded rod and heated to a bright cherry 
red. It is then pressed and extruded to the required 
form, with cores, in one operation. The dies for, 
say, a four-way union consist of four round punches 

















FiG. 11—ARMATURE NOTCHING PRESS— 
TAYLOR AND CHALLEN 


to form the cores, the metal being extruded over 
them. The dies which form the outside are split. 
When the press is at the top of its stroke the dies 
are open. The billet is then inserted and the: dies 
are brought together by a hand lever. As the press 
begins to move the dies are closed tightly together 
by a powerful toggle lever action so that only a very 
thin flash can escape. At the same time, core punches 
enter from each side and from underneath the billet, 
The punches are also moved by toggle linkages, so 








boiler a suitable method of controlling the water 





diameter, Ferodo-lined foot. brake, acting directly 





that they practically dwell during the extruding 
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operation, when the punch finally enters the metal. 
The press itself is of very powerful construction, 
capable of exerting 200 tons pressure, with a 10in. 
stroke to the crank shaft. The rate of working the 
press is forty strokes per minute. 

The other machine which we illustrate is a new 
armature notthing press for dealing with plates 
having a punching circle up to 10in. diameter. The 
speed of working of this machine is 620 r.p.m., and 
to avoid shock in starting at this high speed a friction 
fiy-wheel is fitted, together with a modified type of key, 
clutch to ensure correct timing. The dividing spindle 
is solid to ensure absolute concentricity of the slots, 
and adjustment for grinding away of the die is pro- 
vided for by carrying the die bolster on an adjustable 
mounting in which it is guided ia hand-scraped guides. 
The press exhibited is driven by V belts from a motor 
mounted on the back of the press. 

Ruston Bucyrus, Lrp., anp Ruston anD Hornssy, 
Lrp. 


A joint exhibit by Ruston Bucyrus, Ltd., in colla- 
boration with Ruston and Hornsby, Ltd., of Lincoln, 





behind the rotating centre, thereby reducing the 
amount of counterweight which is required. All the 
clutches for the various motions are operated by 
servo-gear, and they are so designed as to be easily 
accessible for adjustment or band replacement. The 
large excavator has a 25ft. digging height on the 
standard shovel and a 24ft. digging radius. The 
machine will carry a 35ft. to 50ft. long dragline boom, 
depending upon the type and size of bucket fitted, 
and the dragline digging depth is 18ft. 6in. The 
excavator is mounted upon a single-shaft caterpillar 
travelling gear with a final chain drive, a design which, 
it is claimed, gives high ground clearance with great 
controllability. The steel cab for the operator gives 
clear vision in three directions. The two excavators 
we have described are working in conjunction with two 
Ruston oil locomotives operating on a 2ft. gauge line 
and drawing tubs filled with earth from the trench dug 
by one of the excavators. At one end of the trench 
there is a diaphragm type pump, taking water from 
the trench. The larger of the two locomotives is a 
36/42 b.h.p. model driven by a four-cylinder oil 
engine. The unit is shown with a cab and with 





defects. Besides making it possible to produce an 
improved quality of metal with greater consistency 
than usual, the furnace is claimed to be capable of 
melting charges of cheap scrap metal, such as borings, 
turnings, &c., with negligible loss. 

Another exhibit is a continuous belt conveyor 
furnace for brazing in an artificial atmosphere, for 
bright annealing, and similar operations. The furnace 
is similar to another type (Fig. 15), made by Bir- 
mingham Electric Furnaces for some years, for the 
purpose of bright annealing. A wire mesh conveyor 
belt carries the work through heating and cooling 
chambers filled with an artificial atmosphere which 
prevents oxidation of the work and allows the 
brazing material to flow smoothly over the metal 
without the use of a flux. The brazing material, 
which usually consists of copper or brass, penetrates 
to every part of the joint and converts the assembly 
into virtually a single piece without the necessity for 
any manual operation and without setting up strains 
in the materials. The process, the makers of this 
furnace explain, is being used extensively to replace 
other methods of joining metal parts, such as welding, 











Fic. 12—FiVE- EIGHTH CUBIC YARD EXCAVATOR—RUSTON 


is arranged in the outside engineering section of the 
Fair,- and Ruston-Bucyrus, Ltd., is showing two 
of the latest pattern small universal excavators, 
the 10 RB % cubic yard machine and the 16 RB 
% cubic yard machine. They are illustrated in Figs. 
12 and 13, herewith, and are exhibited operating 
as a dragline shovel and a positive crowd shovel 
respectively. The smaller machine can be equipped 
for either petrol, heavy-oil, or electric driving, the 
power being 30, 27, or 25 b.h.p. respectively. A 
feature of the new design is the light weight of the 
excavator, which only amounts to 8 tons. The use of 
the firm’s patented double-track conical rollers has 
enabled the centre post to be dispensed with, and the 
modern welded construction has given lower working 
stresses and @ smaller working weight, which in turn 
means @ lower pressure on the caterpillar tracks. 
The % cubic yard machine has a high-speed travelling 














electric lighting, a starter, and a horn. These 
auxiliary fittings are often asked for on the larger 
locomotives, although the engine can be, and is 
usually, started by hand. The second locomotive is a 
18/21 b.h.p. model without a cab, and is of the type 
largely employed by contractors and quarry owners. 
The pumping plant above referred to comprises a 3in. 
single-lift pump driven by a 14/2 b.h.p. horizontal 
petrol engine. The drive is taken through an enclosed 
worm, making a very compact unit with protection 
from dust and grit for all the important working parts. 
A feature of the pump is the ease and speed with 
which the diaphragms can be changed. 


BrRMINGHAM ExEectric Furnaces, Lrp. 


Perhaps the most interesting exhibit on the stand 
of Birmingham Electric Furnaces, Ltd., of Birlec 
Works, Tyburn-road, Erdington, Birmingham, is 








FIG. 13—THREE-EIGHTH CUBIC YARD DRAG SHOVEL—RUSTON 


riveting, torch brazing, &c., and it has a large field 
of application in connection with the production of 
articles composed of light pressings, which are brazed 
together to replace castings, forgings, and parts 
machined from the solid. A small forced air circu- 
lation low-temperature furnace for tempering and 
similar processes is also shown. 


Tue Unirrep Steet Compantres, Lrp. 


The various firms comprising the United Steel 
Companies, Ltd., are exhibiting a selection of their 
numerous products at the Fair. Unfortunately, few 
of them are amenable to description in such an article 
as this, and we can only recommend our readers 
to visit the stand and examine for themselves the 
objects to be seen there. Among the exhibits of Steel, 
Peech and Tozer, Ltd., there is to be seen a crank 
axle supplied to a railway company nearly fifty years 











FiG. 14—ROCKING ARC MELTING 


gear of 2} m.p.h. and a low-speed gear of { m.p.h. for 
bad ground. When it is used as a shovel, large 
working ranges are given, while when used as a 
dragline excavator a 28ft. boom can be carried. 
The stability of the machine may be judged from 
the fact that at a radius of 10ft. it will lift 6100 Ib., 
or nearly 3 tons, with 66% per cent. of the tipping 
load. The larger machine—see Fig. 12—is driven 
by a 54 b.h.p. three-cylinder Ruston oil engine 
fitted with independent air starting. Features 
of its design include the welded box section boom 
with its widespread foot, the large boom head 
pulleys, and the grouping of all the machinery well 





FURNACE—BIRMINGHAM ELECTRIC 
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the ‘‘ Birlec-Detroit ” rocking are melting furnace 
(Fig. 14), now built in this country by the above firm 
under an agreement with the Detroit Electric Furnace 
Company. As the arc is formed on the axis of a 
horizontal cylindrical chamber, which is rocked on its 
axis continuously during the melting period, excep- 
tionally rapid heating of the metal results, and the 
output of these furnaces is said to be appreciably 
greater than that of any other similar equipment of 
corresponding size. The rocking action also has the 
effect of ensuring strictly uniform distribution of all 
the constituents throughout the metal, so that the 
product is absolutely homogeneous and free from local 


FIG. 15—CONTINUOUS BRIGHT 








ANNEALING FURNACE—BIRMINGHAM ELECTRIC 


ago which has seen over a million miles of service. 
A pictorial display of the methods of manufacturing 
“Diamet ” steels is shown by Samuel Fox and Co., 
Ltd., a firm which, during the last twelve months, has 
put into operation what is claimed to be the largest 
high-frequency electric steel melting plant in Great 
Britain. Furnaces of 2 tons and 5 tons capacity are 
included in the plant, and the steels produced under 
the trade name of ‘‘ Diamet”’ are remarkably free 
from non-metallic inclusions. The same firm has 
also brought out a series of steels suitable for moulds 
and dies in the moulded products industry. Among 
other things to be seen on the stand, the exhibits 
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by the Appleby-Frodingham Steel Company, Ltd., 
of high-tensile constructional steels are of interest. 
These steels are lighter in weight than ordinary 
mild steel for the same strength, and it is interesting to 
learn that the mast of the racing yacht *‘ Endeavour ” 
was made in one quality of the series. 


AVELING-BaRFoRD, LD. 


Two displays of road and path rollers are shown 
by Aveling-Barford, Ltd., of Grantham and London. 


roller, illustrated in Fig. 17. The driving motor 
consists of a twin-cylinder, four-stroke oil engine, 
witha bore of 3}in. and a stroke of 5}in., which is 
designed to develop 134 to 15 b.h.p. at 1000 to 
1100 r.p.m. A cold-starting hand starter operating 
through the gear-box is provided. The gear-box 
gives four speeds of }, 1}, 2}, and 4 m.p.h. respectively 
at normal engine revolutions, and all four speeds are 
arranged for rolling work as well as for travelling. 
A four-pinion differential gear is incorporated in 











Fic. 16-SIX- TON OIL 


The outdoor stand is devoted to two models, a 24-ton 
motor roller and a new 6-ton oil-engine-driven 
‘oller, which we illustrate in Fig. 16. The machine 
is one of the new DX series, made in four sizes, 
with working weights ranging from 5 te 8 tons. The 
roller has a steel girder frame, with front and rear 
wheels of mild steel plate, and an underslung fore- 
carriage with a taper bearing in the steering head. 
The mounting of the front wheels ensures, it is claimed, 
a full range of movement for the front rolling wheels 
and gives easy steering over rough surfaces without 
affecting the stability of the roller. The engine 
consists of a single-cylinder, four-stroke Aveling 
horizontal oil engine, haying a designed output of 
17 b.h.p. at 500 r.p.m. The drive is through a multi- 
speed gear-box, giving three speeds of 4, 3, and 
14 m.p.h, The forward and reverse movements 
are by two clutches controlled by a single 
hand lever. All the shafts are mounted in ball or 
roller bearings, and there is a differential gear and 
foot and hand brakes. Our engraving, Fig. 16, 
clearly shows the neat design of this new series of 
rollers. + 

The other outside exhibit is a 2}-ton light roller 
which has three wheels, the rear wheels being inter- 
changeable, thereby enabling the machine to be used 
as a footpath roller as well as a 6ft. wide grass roller. 
The engine for this roller is i for petrol 
fuel and has an output of 13} b.h.p. at 1100 r.p.m. 

On the indoor stand there is shown the new Victor 
hand-guided motor roller, which is made in two 
weights of 124 ewt. and 15 cwt.; also a series of small 


ENGINE-DRIVEN ROAD _ ROLLER—AVELING - BARFORD 


portable hand sprayer designed for the efficient 
application of cold emulsion, also the “ Handy” 
chipping distributor, illustrated in Fig. 19. This 
machine has a divided distributing or feed roll, which 
permits the delivery of material to three widths, 
namely, 3ft. with both sections in gear, 2ft. with the 
long section in gear, and lft. with the short section 
in gear. The road wheels are rubber-tired and are 
mounted on an adjustable taper roller bearing, while 





a free wheel is incorporated in the drive to the feed 














FiG. 17—‘‘ ADVANCE’’ 


the speed-reduction unit, and it has an automatic 
locking device externally controlled. The final 
drive is through machine-cut steel spur wheels. The 
reversing clutches are of the multi-toothed type, 
and reversal is obtained on all gears while the trans- 





FIG. 19-HANDY CHIPPING DISTRIBUTOR— 
WALLIS AND STEEVENS 


mission gear remains in constant mesh. The rollers 
are of the firm’s patented automatic cambering 
pattern, which permits the rear rolls to adjust them- 





ball-bearing rollers giving a range embracing sizes 


selves to the contour of the surface being rolled. 








Fic. 18—SEWAGE 


from 13in. by 13in. up to 33in. by 33in., including 
rollers specially designed for hard courts and bowling 
greens. 


WALLIS AND STEEVENS, LTp. 


Another roller exhibit is to be seen on the 
stand of Wallis and Steevens, Ltd., of Basingstoke, 
and consists of the new ‘‘ Advance” lightweight 





DISTRIBUTOR—JONES AND 





ATTWooD 


The forecarriage is, as Fig. 17 shows, of the under- 
slung pattern, with overhead steerage. Brakes 
are fitted, and a special feature is the reversibility 
of the rear wheel rims, which provides for alternative 
rolling widths. The range of machines. described 
provides working weights of 3 up to 44 tons for the 
four models, 





LIGHT WEIGHT ROLLER—WALLIS AND STEEVENS 


rolls, thereby rendering the machine easy to handle. 
As our illustration indicates, the road wheels are 
positioned well behind the feed rolls and do not, 
therefore, come into direct contact with the tar- 
sprayed surface of the road. 


JONES AND AtTtrwoop, LTD. 


Sewage works plant is represented extensively 
on. the stand of Jones and Attwood, Ltd., Titan 
Works, Stourbridge, and embraces a series of typical 
sewage distributors, such as that shown in Fig. 18. 

This machine, as will be seen, is of the radial arm 
type, and a model is shown in operation. The two 
hollow arms are supported from the central column 
by. solid steel braces and are stiffened against. side 
wind pressure by stays of wire rope. Along their 
length there are arranged a series of waved-lip 
spreaders which distribute the sewage over the filter 
bed, while the whole contraption is rotated by the 
power of two little hydraulic turbines, one at the end 
of each arm. These turbines drive chains, which 
lie freely on the surrounding wall of the filter bed. 
The water-wheels and the spreading trays are fed from 
small weir boxes, fitted with graduated weir gates 
of Muntz metal. The width of each weir gate is 
made in direct proportion to the area covered by 
the spreading unit, so as to ensure the equal distribu- 
tion of the sewage over the whole area of the filter 
bed. The joint at the centre, between the rising main 
and the distributor, is made with a mercury seal, 














FIG. 20—SEWAGE EJECTOR—JONES AND ATTWOOD 


and ball-bearing rollers are provided to resist wind 
pressure on the revolving arms, which are naturally 
in equilibrium in that respect. 

In another type of distributor exhibited the reaction 
of jets issuing from the sides of the arms is used to 
cause their revolution, while a third has a straight 
line action—that is to say, the filter bed is rectangular 





Among other exhibits on this stand we noted a 


and the distributor moves backwards and forwards, 








vi—-SUPPLEMENT 


THE ENGINEER 





May 24, 1935 








It is driven by a water-wheel and the sewage is 
spread by waved-lip trays. The distributors draw 
the sewage from a feed trough placed along the 
full length of the filter, by means of syphons. Each 
syphon is fitted with large filler cap and regulating 
valves. No vacuum pumps are required for charging 
the syphon, as this is accomplished by closing the 
valves at the suction and discharge legs of the 
syphons and filling at the filler cap, which is after- 
wards securely closed by a thumb screw. When the 
valves are opened, the syphon, which is thus fully 
charged, will start into action. A noteworthy feature 
of these distributors is the large size of the holes in 
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from the current-carrying wire to the metal. A 
thermostat with the heaters in parallel gives fully 
automatic temperature control. While tinning is in 
progress the temperature of the solder is maintained 
between 400 deg. and 500 deg. Fah., and under these 
conditions an input of 1 kW has been found to be 
sufficient, the reason for providing two 2-kW heaters 
being to enable the solder to be heated up from cold 
as quickly as possible. The advantage of this method 
of heating soft metals, such as solder, tin, lead, 
stereotype metal, &c., is that very fine control of the 
temperature is obtained, thus avoiding damage to 
the metal and resultant dross, Owing to the pro- 
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FIG. 21—SECTION THROUGH SEWAGE 


the tubes, which measure 2}in. by ljin., and are 
consequently not easily choked. 

The ejector illustrated by Figs. 20 and 21 is intended 
for lifting crude sewage where the natural fall of the 
land does not allow of gravitational flow. It is worked 
by compressed air, aided by the flow of the incoming 
liquid. The latter flows by gravitation direct from 
the sewers through the inlet flap valve A until the 
body B is full. The floats C then rise, opening the 
automatic air inlet valve D, and at the same time 
closing the air exhaust. The compressed air then ejects 
the charge of sewage through the outlet flap valve E. 
When the body is almost empty the floats fall, closing 
the automatic valve to the air supply and opening 
the exhaust valve, thus allowing the air to escape. 
A fresh charge of sewage then flows into the ejector, 
so starting another eycle, which automatically 
repeats so long as there is a flow of sewage and a 
supply of compressed air. Sluice valves F and G 
are provided at the inlet and outlet connections so 
that the ejector can, if necessary, be completely 
isolated from the mains. 


THe Brrrish THomson-Hovuston CoMPANY. 


A solder pot employing two cast-in “ Torribar ” 
metal inversion heaters (Fig. 23) is among the 
exhibits of the British Thomson-Houston Company. 
Each heater is rated at 2 kW at 250 volts. The pot 
is used for tinning copper conductors and when filled 
to within lin. of the top it holds 400 Ib. of metal, 
composed of equal parts of tin and lead. It is carried 
on floor stands with wheels to enable it te be easily 

















FiG. 22—“‘ TORRIBAR’’ METAL HEATER UNIT—B.T.H. 


transported, its total height being about 3ft. Asbestos 
lagging material, which does not deteriorate and is 
non-hygroscopic, is provided on the sides and bottom 
of the pot. The cast-in Torribar heating elements 
(Fig. 22) consist of a spiral nickel-chromium wire 
enclosed in a protective metal sheath and entirely 
surrounded by and embedded in tightly compressed 
magnesium oxide, which is a very effective elec- 
trical insulator, having a melting point higher than 
that of steel, whilst it is also a good conductor of 
heat. The magnesium oxide thus prevents the carry- 
ing wire from coming into contact with the metal 
sheath and seals the wire from the air, so that it cannot 
oxidise, while giving good transmission of heat 


EJECTOR—JONES AND ATTWOOD 


vision of the thermostat the current consumption is 
reduced to a minimum without the operator having 
to switch off the supply when the pot is temporarily 
out of use. 

A new application of a B.T.H. fractional horse- 
power motor is exemplified by the use of a motor of 
this kind in the Nu-Este machine, manufactured in 
two sizes by the patentees, Turner (Nu-Este), Ltd., 
of Manchester... The machine is used for cleaning and 
polishing plate or sheet glass windows, showcases, 
mirrors, marble, woodwork, tiles, floors, and all 
highly polished surfaces. It is a portable self-con- 
tained unit, comprising a B.T.H. universal motor 














Fic. 23—METAL HEATER-B.T.H. 


driving @ worm reduction gear through a shaft running 


in ball bearings, mounted on an insulated steel table. 


On each side of the worm reduction gear at the top of 


the shaft there is an extended spindle, carrying a 
felt mop revolving at 850 r.p.m. Square sliding 
couplings are employed for coupling the motor to the 
shaft, and the shaft with the worm spindle. A thumb- 
operated switch serves for controlling the motor, 
the machine being connected to the supply by a 
three-core cable with one of the leads connected 
to earth. When the mops are in motion against 
the windows or any other flat surface that is being 
cleaned, there is a tendency for the machine to climb 
and the operator is therefore relieved of the weight. 
The 8B.T.H. electro-hydraulic Thrustor, which 
should now be familiar to our readers, is also in 





evidence. Briefly, it is designed to exert a smooth 





straight line constant thrust. on various. kinds of 
mechanism. At the Fair it is shown operating a 
brake... When it is desired to apply pressure to actuate 
a lever mechanism or. to replace muscular effort. by 
electric control, a Thrustor may be employed with 
advantage. Clutehes and brakes operated in this 
way are relieved of excessive strain and wear. The 
exhibit (Fig. 24) consists of a Thrustor mounted on a 
composite framework with a brake drum. Normally, 
the brake friction shoes are applied to the drum and 

















FIG. 24—THRUSTOR - OPERATED BRAKE-—B.T.H. 


the Thrustor serves to release the shoes by a lever 
motion. 

Another B.T.H. exhibit is a motor-operated suds 
pump for ‘supplying lubricant to the cutters of 
machine tools. 

The application of the B.T.H. Thyratron to con- 
trol equipments for resistance welding is being 
brought to the notice of visitors by the spot-welding 
equipment shown in Fig. 25. The principle involved 
was described in our issue of August 10th, 1934, 
and need not be considered here. When used in 
conjunction with a suitable welding machine, the 
Thyratron equipment permits special alloys, coated 
steels and fine gauge materials to be welded, and the 
speed of welding mild steel to be increased. The 
standard panel shown can handle up to 350 kVA, and 





FIG. 25—THYRATRON CONTROL EQUIPMENT FOR 
SPOT WELDING—B.T.H. 


direct control is provided by the power Thyratrons. 
The welding current can be made and broken at 
speeds up to 1500 times per minute. 

Ransomes AND Raprer, Lp. 

The machines exhibited by Ransomes and Rapier, 
Ltd., of Ipswich, are mostly of the contractors’ 
type, and include concrete mixers, several of which 
we have already described, mobile eranes, a self 
trated by Figs. 26and 27. This machine is nominally 
of 3 cubic yard capacity, and combines, with one 
front-end equipment, the facilities of a shovel, 
a trencher, a skimmer scoop, and an occasional 
crane with a boom of 28ft. It is carried by cater- 
pillar tracks with belt links of a special alloy steel, 
which is heat treated to produce a hard, wear-resisting 
surface without impairing its ductile qualities. There 
are ten intermediate carrying rollers, each of Tin. 
diameter, running on gun-metal bushes and_ steel 
pins. The travelling drive is taken down through the 
centre post, a horizontal shaft, and then by chains 
to the tracks. Steering is effected by jaw clutches 
and double-acting hand brakes, The machine is 
driven by a standard Fordson engine developing 
25 b.h.p. on paraffin, or 32 b.h.p. on petrol when 
running at 1100 r.p.m. The transmission is effected 
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through a’clutch and a double duplex chain running 
in oil to the first motion shaft, which carries the 
bevel gears and plate clutches for reversing. The 
travelling gear on the rotating frame is taken through 
from the first motion shaft to the centre post and is 
operated through jaw clutch selectors for two different 
speeds, and the reverse movement is obtained through 
plate clutches attached to bevel reductions on the 
first motion shaft already referred to. An additional 
set of plate clutches is added when the machine is 
required as a crane to enable it to travel and rotate 


a shovel, trencher, or skimmer scoop, or crane. 
For dragline and crane work the boom is of the 
lattice type. 


Wincet, Lrp. 


The firm of Winget, Ltd., of Rochester, is showing 
a comprehensive range of concrete machinery under 
power. The machines on view include a new model 
open-drum mixer of the tilting drum type, and a 
roller pan mixer, together with the machine shown 
in Fig. 28—a model 





10 $ closed-drum + mixer. 








FIG. 26—-THREE- EIGHTH CUBIC YARD EXCAVATOR WORKING AS SKIMMER 


simultaneously. The rotating gear is taken from the 
first motion shaft through bevel reductions to the 
rotating pinion. A jaw clutch selector is fitted to the 
gear wheel on top of the rotating pinion shaft, and 
reversing is effected by means of the plate clutches 
attached to bevel pinions for the first motion shaft. 
This gear is also machine cut. The driver’s station 
is at the right-hand front of the machine, and the 
operating levers and brake pedals are arranged to 
give easy and full control. A driver’s seat is arranged 
so that the driver has full view of all operations. 








FIG. 27—EXCAVATOR WORKING AS TRENCHER 
—RANSOMES 


All the machinery on the rotating frame is enclosed 
in a sheet steel house with doors and windows to 
give easy accessibility to all parts. The windows are 
glazed with splinterless glass. 

For shovel, trencher, and skimmer scoop, and 
occasional crane work, the boom is built of R.S. 
channels and plates welded together, and the dipper 
handle made of an R.S. joist. The bucket is of 
§ cubic yard capacity, and is made of mild steel 
plates welded together and fitted with hard steel 





The engine fitted as a standard is a 9 h.p. 
Lister petrol engine cooled by a radiator. A 7 h.p. 
tank-cooled.. Lister heavy-oil engine can, how- 
ever, be fitted as an extra. The drive is taken 
from the engine to the clutch shaft by a nickel- 
chrome gear drive enclosed in a dustproof oil bath. 
The engine is housed in a lock-up sheet steel casing, 
which protects it from the dust and grit of road-making 
work. A multi-plate clutch is fitted, enabling the 
engine to be started in the free position, and giving 
a smooth take-up to the hopper lifting gear. Accurate 
control of water feeding is ensured by the tilting tank 
fitted. A sight glass enables the water feed to be 
checked. Smooth running of the drum is obtained 
by the use of Timken roller bearings and by roller 
tracks of welded high-carbon steel machined after 
welding. The discharge chute is carried well into 
the drum, and is said to give complete discharge 
in six seconds. The loading hopper is operated by a 





Fic. 28—-CLOSED DRUM MIXER—WINGET 


wire cable which is wound up by engine power. 
A trip gear applies the winding drum brake and 
declutches the engine when the maximum elevation 
is reached. The whole machine is mounted on a 
four-wheel chassis at three points, sprags being fitted 
in front to lock the machine when running. 


T. H. anp J. Dantets, Lev. 


Hydraulic plant for the moulding of Bakelite and 
other synthetic resins is exhibited by T. H. and J. 
Daniels, Ltd., of Stroud. In Fig. 29 we have chosen 
for illustration a 500-ton hobbing press. It is built 
entirely of steel and, as will be seen from the engrav- 
ing, the cylinder and frame are cast in one piece. 
This press is used for the production of multi-impres- 
sion moulds. A master hob is made and carefully 
heat treated. This hob is forced into a solid piece of 
steel as many times as may be necessary to make the 
die. The tables are fitted with T slots for securing 





and ground anvil dises. The ram is 16in. in diameter, 
and is fescolised and ground; and the water pressure 
required to operate the press is 2} tons per square inch. 

Of the pre-forming machines exhibited, size 3, 
which was introduced for the first time last year, has 
been the subject of considerable improvement. This 
type of machine is intended for making Bakelite 
powder into tablets of uniform size and weight, so 

















FiG. 29—500-TON HOSBING PRESS—DANIELS 


that the loading of moulds may be speeded up. The 
machine illustrated in Fig. 30 preforms tablets up 
to 3in. diameter by l}in. deep, and is capable of 
exerting a pressure of 42 tons per square inch. With 
the new design it is possible to load the machine with 
a whole keg or drum of powder. It may not be known 
to some people that Bakelite powder is very abrasive. 
To prevent wear of the working parts, therefore, all 

















FiG. 30—PREFORMING MACHINE—DANIELS 


the gearing is enclosed in aluminium guards, while 
the excentric and plunger are also totally enclosed. 


IMPERIAL CHEMICAL INDUSTRIES, LTD. 


Of all the new materials for various purposes which 
have been discovered in the last century or so, none 
seem to have a greater future before them than those 
termed plastics. At present they are applied largely 
to small engineering parts, and to fancy goods, but 
their future development may lead to more important 
applications. On one of the stands taken by Imperial 
Chemical Industries, Ltd., of Millbank, London, 
S.W.1, Mouldrite, Ltd., is exhibiting in action an 
electrically heated hydraulic press with the object of 
demonstrating the qualities of its various “plastic ” 








teeth. This equipment is universal and can be 
readily adapted by using all three parts for either 





the master hob to the top and the mould on the 
bottom table. Both tables are fitted with hardened 


products. Articles in transparent moulding resin, 
which is a pheno! material combining high mechanical 
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strength with very low moisture absorption, will be 
produced on this machine. Articles in this resin are 
not made in water-white transparency, but tinted in 
attractive shades for containers and bowls, &c. 
It is a new material and appears to be slightly 
more flexible than ordinary phenol * powder. 
‘** Leukon,”’ another exhibit, is a thermo-plastic sold 
in granular form, and it has an altogether exceptional 
capacity for colour. It may be transparent, trans- 
lucent, or opaque ,and can be ivory white or deepest 
black. With these qualities it has obvious applica- 
tions in fancy goods. But, besides, its resistance to 
moisture and its high dielec- 
tric qualities suggest that it 





Stockport, and the Mirrlees Watson. Company, Ltd., 
of Scotland-street, Glasgow, there are two examples 
of the “‘ Mirrlees Combustioneer ’’ mechanical stoker. 
One of these stokers is the No. 5 domestic type, 
having a designed maximum capacity of 50 lb. of 
coal per hour. It is shown in combination with a 
Wagstaff central heating boiler, which is cut away at 
one side in order to show the arrangement of. the 
stoker retort. The second exhibit is an industrial 
type stoker, generally similar to the model illustrated 
in Fig. 31... The stoker exhibited has a designed 
maximum capacity of 75 lb. of coal per hour and is 





ratchet at the moment. of slowest. speed... This 
arrangement avoids, it is claimed, hammer blows and 
the resulting wear, while positive motion is used to 
engage or withdraw the pawls, In all models but the 
smallest domestic stoker a clutch is fitted between, the 
gear casing and the feed worm and is held in engage- 
ment by a powerful. spring. When an obstruction 
occurs which would stop the feed worm. the pressure 
on the dogs of the clutch causes them to disengage and 
to remain open until the obstruction has been. removed 
and, the clutch trigger reset. All parts are. easily 
accessible for inspection purposes or for renewals. 
The air is supplied by a 
Sirocco fan, and. an adjust- 
able damper is provided on 





may be found useful for 
medical and hospital equip- 
ment and in the electrical 
industries. “* Leukon” has 
about one-half the weight 
of window glass. 

We have already 
described in these pages at 
various times the degreas- 
ing plants made by 
Imperial Chemical Indus- 
tries. A new design of three- 
liquor plant is shown at the 
Fair, with a separate drying 
oven in which modifica- 
tions have heen made with 
a view to reducing solvent 
losses and preventing the 
fouling of the liquor. Sam- 
ples bought by visitors, if 
of a convenient size, may 
be put through a con- 
tinuous liquor vapour plant 
which is shown cleaning 
oil and dirt frorh a number 
of representative articles. 
Gas and oil-fired furnaces 
for the Cassel] cyanide case- 
hardening process are also 
shown, one of them. of 
particularly large size. 
The ‘use of “ Rapideep,” 
a recently developed deep cementation compound, 
is demonstrated in these furnaces. It is suit- 
able for use in the ordinary case-hardening 
bath, and is particularly useful where distortion is 
absolutely unavoidable. The case produced is glass 
hard for over half its depth, so that deep grinding 
can be carried out without exposing the soft material. 
The “ Drikold’’ shrinking bath is also exhibited. 
In this process, which is already becoming well known, 
the bath is filled with a special fluid that does not 
freeze at the temperature of “‘ Drikold ’ (—110 deg. 

















FiG. 32—SELF-PRIMING MARINE PUMP—MIRRLEES 


Fah.), and removable partitions separate the “ Dri- 
kold ” from the part of the bath into which the work 
is dipped. By this dipping process the work is caused 
to contract, and in this condition can be placed in 
position in the outer member of the two parts to be 
assembled. Byits subsequent expansion it is firmly held. 


MiRRLEES, BICKERTON AND Day, Lap., AND THE 
Mrreritees Watson Company, LTD. 


Among other exhibits shown on the stand of 
Mirrlees, Bickerton and Day, Ltd., of Hazel Grove, 
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31—**‘ COMBUSTIONEER** 


suited for such applications as steam. boilers and 
furnaces, and the larger sizes of heating boilers. This 
stoker is shown operating under thermostatic control. 
The ‘ Mirrlees Combustioneer”’ stoker is British 
made throughout and in its design and construction 
materials have been chosen which give both reliable 
working and a long life. For the fuel supply a hopper 
of copper-bearing rust-resisting steel is employed, 
with a simple form of shearing plate at. the bottom, 
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FiG. 33—ARRANGEMENT OF MARINE PUMP—MIRRLEES 


which enables any foreign substance introduced with 
the coal to be removed without emptying the hopper. 
The fuel feeding worm is made of special alloy steel, 
and it floats free in the feed tube. It is connected to 
the gear-box by a loose coupling. Heat-treated steel 
gear wheels are employed and the shafts are made of 
nitralloy steel, all parts being nitrided or case- 
hardened. The design of the change-speed gear is so 
arranged that the pawls only start to engage with the 


MECHANICAL STOKER—MIRRLEES 





the suction side of the fan. 
At the combustion end, the 
retort is made in a special 
heat-resisting iron and 
venturi-shaped tuyeres are 
provided. The feed mech- 
anism is so designed that 
the fuel is only fed to the 
fire when it is required to 
maintain the predeter- 
mined conditions set by 
the thermostat or the pres- 
sure control device. 

Other exhibits include 
various types of pumps 
for heating systems, 
marine, and other pump- 
ing duties. Fig. 34 shows 
the Mirrlees Simplex cir- 
culator, which is designed 
to be fitted into the pipe 
line of a central heating 
system and serves to in- 
crease the circulation tem- 
porarily when the thermo- 
syphonic action is in- 
sufficient. When not in 
use the water can flow 
through the pump body 
and impeller, which are 
built to give a negligible 
resistance, so that the water can flow almost as 
easily as through a clear pipe. Another interesting 
pump exhibit is the self-priming marine type pump, 
which is shown in actual operation raising water from 
a tank placed on the floor of the stand. The self- 
priming action of the pump depends, as Figs. 32 and 
33 indicate, on the exhausting of the suction piping 
by a small rotary type air pump or exhauster driven 
by an auxiliary motor. The manner in which this 
exhauster is mounted on the unit is clearly shown in 
the line engraving. The design and arrangement 
of the pump is such that thefair pump stops imme- 
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FIG. 34—" SIMPLEX CIRCULATOR '’—MIRRLEES 


diately the main pump has been primed, and only 
starts up again should for any reason air enter the 
suction piping and reach the pump. The exhauster 
is therefore only in operation when it is actually 
required, so that no undue wear takes place and 
replacements are only necessary at rare intervals. 

The Mirrlees Watson Company is also showing 
a range of single-stage split-casing centrifugal 
pumps, and small pumps designed for water supply 
and circulating duties, along with examples of radial 
flow steam turbines. 
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